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(57)Abstract 

PURPOSE: To form an Al wiring layer with good reproducibility by 
changing a temperature to heat a semiconductor substrate by at 
least two steps and by forming a film for each step when forming a 
film by depositing aluminum or aluminum alloy on the semiconductor 
substrate. 

CONSTITUTION: A wiring layers 13 to 15 which consist of Al alloy 
whereto Si is added by 1% are formed one by one on a surface of a 
silicon oxide film 1 2 on a semiconductor substrate 1 1 . Film thickness 
of each of the Al wiring layers 13 to 15 is made 300&angst;. Since 
heating temperatures of the semiconductor substrate 1 1 are 
different, all the crystal grain sizes of the Al wiring layers 13 to 15 are 
different Since a heating temperature of a first layer of Al wiring 
layer 13 is 200° C, the lowest its crystal grain is the smallest Since 
a heating temperature of a second layer of Al wiring layer 14 is as 
high as 400° C, its crystal grain is larger than that of the Al o wiring 
13. Since a third layer of Al wiring layer 15 is heated to 500° C, the 
highest its crystal grain is the largest 
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t*M¥4-3 6 3 0 2 4 



¥W<*SBCO»«yji£. 

*JH 2 Ett<0*i»t*88©«a>m 

*/*yi"J >y*ffoT7^5=^^Xtt7Jl/ 

» 05 » b£ * ft 5 w t € * at t r * * » * a a » « a » 
m. 

envois] mfcvm&mt. we7^5=^ax»±7 

are^-JWunoMicen i o o o hn-AW 
_t i c in it r * * r <o m ft t » * c t s » ft t r a m * m 

4 E« 05 SOT Sifi77fi. 
#gB05KiS?jr£. 

i$s *»jws«Tii»jfflei»05©w«fc o *>s< r * = * 

IM*JI8] WE»]ffl8»tt. *E7^3=:OAXtt7 

iwia*-inano«*T»3 o oo*>i/^hD-Aw 

JUC liar -5 * -COTSRf T ft 4 - 1 1 1" * «#* 
7 E«05*3»«=SS05Sa7j f*. 

HR4t«9] mEMiwiasrctt. mE*»«saa*«tt 
- i *»a a:-r*»*»H7 x« 8 e«05*«<*sb<75S 

[0 0 0 1 ] . 
[0 0 0 2] 



;ffitf)3S££fflJlMT6&. A I B (C 

u) . (Tl ) . » (Pd ) v x'J3> (S I) 

[0003] XUno--7^1/->3 h UX 

B«c»»r«ia*. Sa iBMBancA l KffcB 

(A 1 2 03 ) fctf-fcSttfcwtK^oT, ffB^BJ* 

#MicMtoa» j: 3 k#b* tfrufc. 

[0 0 0 4] ffi3fe<0EB»<O«lBttl«£H 1 6IC^t. 

n, -e<o«®_tKA ix«Ai&4*wt7^'J>^i: 

£OJfctt;SnT> -BBCOA IEB17 S^MStl 
*. COAlE«i7 3 0SB^8fcSnT, A I i&it 

#fc£«7 l^ftllfcO, BB*BB*-ca«K:Bft: 

Lfco* *«^i*t«**cU:BT«ttil^%*sna. 
[ooo5] ua*u i*rn«>#st>e«Bft:*«/Bu 

"C^*fc*. Al*fc«7 6 0)««Batti<«»i1" 

TA IB1bHOH«A<*<ftft. -t^T. A I Kfc&O 
iilU^T, »*tt!|i«)»B*»K*li-*»** t ** 
30 <Bte*. Kotffi^Sa^StH Slxu^ha • 

ttlC«n/S:A lE»S€:S«tta<^^*-^^ $ 
-T, JSUBBtt^ftSnttv^vOBB^A-pfc. 
[0 0 0 6] B*0Ba#Kett£B&«<B» 

5tr, ^U3>»OI7 2M«tlfc*»*M7 L 
«A 1 BBStBBOrtB^BXr* (IB 8 1) . A I 

tt»j*BBrt»*JCB*»K"r«fc»c. *«ifr*fi 
3 (XB8 2) . x/ty^y^tff^. *»*S«7 

40 10->y3>B{fc«7 2tt*B-fcK, -1KOAIEW 
«734Mt^ <XB8 3) • A lR»«BB«>rt« 

n***«^T* AlE»®7 3±«CAlKft:K7 6e» 
fiRT* (IS 8 5) . CCOJ:^/.tXB8 2-8 5**6 
KB0BUT. A1E«8 7 4. AlB<fcR7 7, Al 
£»S7 5*Ha»C^*LTtK* CCO * 5 ICtt*<D«a 
"3J»tt, A I iftKt»l«r*« 1 

50 BT8*BB3^h«>***ffli»T^fc.' 
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3 

[0 0 0 7] *tt. AiB«ifc»«t*aii:ii. a 

J9EICttieS'2«TA 1 XteA I U *- 

a, -l f /'J3>i'(t«i:i:«> (Tt ) 

to 0 0 8] ttlkXiKX't? *>J >^«:Jf^ 

0, Ti »W9 2#«a±fcJIMtSnfc«, **>±KA 
I BJBS9 3*«!MtStt , 0**. ^tf)AIE8J89 3<^ 

id H 9 4aM¥&4 B *fc. WXU* hD-7-fjru—> 
[0 0 0 9] 

3 >tt*, hUX • T-f >/U-^3 >fitw*nfcA 

fc. * 
[0 0 10] *»9!l2±B*fll£S*. ffifXU* ha • 

[0 0 11] 

[R»ja***ri/t*^*a] *»^^*sa^a 

*&fc3fc±£, A 1 XttA I 
[0 0 12] »*VtlS. *«^<D*W*&a^aifi^iS 

[0 0 13] CCT, [BI2>|0«*««»K*W<*8fi* 
[0 0 14] *jeWO*i**S5«05Ki!^tttt. 50 



^Ofl¥4-363024 

^£fToT7Jl>SX£A3U17;P5~0A&&£tt«3 
ffiftttl 8 0«aTtlB»Ufc«JBTttEK«)»J«*fT 

[00151 rtEttMKtttt. wisr^ax^ 

BI*A<. « r 0 0 0 h D-i»Kli:»aT** 

TO&PS-C* 6 c t #a * L 

[ 0 0 1 63 *fc. WK«)ff!a»*«7L/taJi, MB 
*W»Sffi«rWttW4 6 0«tt±lC^»U/L«.»-C, W 

[0 0 17] #»9f<B#$#SKcOS«#i£ 

ij >^£fr^T7;U3-£A3U*7n'Sx£A£&«:i* 

[0 0 18] C<&«£0>t!JS!&«te, *-iVK*«>** 

-cJK<o»a^»3 o o o*>y* ha-AEUiEBjarr 
Co o i 9] *fc, fflB»«T»**wf«**wtttt4 
^, 

[0 0 2 0] 

tfpffl] *W*««±fcAlXttAl***BWa'*T 
ftttfaft*. £CT&*0W<&BWUi, AlXttAl 

K X r ? 7tt ic 2 {fc 3 * t T ♦ *aftft<o*SSa>» 

B*tK»»|ft]lcJ6tfa:t^«!Blc»asn*, CttW^cD 
■ BttftBai*. «S4 4 0«ttii:«Ci: , C. B*x 

10 0 2 2] *fc*-;w»«sn/5:i*±i:B€»tf 



-227- 



(4) 
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[0 0 2 31 ::t, ?^wa»n^-;ucog^^^^R; 

[0 0 2 4] M«a**iatffc*W*K/ID«fta* 

[0 0 2 5] ^-;u^»j«snT^*¥5f**«J:^w 10 

[0 0 2 6] id"?, »JOI«t»iWAtf*-*H*V«>fi 
«-CH»^3 0 0 O^V^hP-AfiiliWofcSHf 

[0 0 2 7] Mm#TGIJBJ*i$J!S:£iI<T*£ 

rt^WWiiA/THKUX^*, «y*-f H0>J8£*<ftikS 
[0 0 2 8] 

1 ¥W*««±KAiXtt 
A 1 M^6«A IE#8£*/Vy*U>^iC<fc9^ 

[0 0 2 9] hii:. M««KOP»m«tt«fl:t»r. 30 
*r. Tll»*Ttt*aH*»**«ft2 0 OKfCAJM 
U Til»*tt5iUT12«>*T^m»i«K4 0 0*^* 

8J*aTJBJ&T*. 

[0 0 3 0] 0 2i;, j^issn^A \&&m<r>&mnm 

*"»*a« l 1 ±cox'J n >K<t« l 2 co&® 
IC, SI ^U«SlllSnfcAlft43&»Si8*AlE»l 

i 3-1 sMBicwrtsnx^*. *n*no)A IE* « 
i 5C5$sas<o*esrt±Ta^oTt^. -®s<*>a 

IEU13IL «H»«flEA««ft2 0 0Kt»t>«V^fc 
36. B«IIM«»*8^. riBOAIEaiMIl 
JM*«**<«ft4 0 0£<fcS<, «&&teA lESSIS 1 

3*0 fc**< ftot^S, 51BOA I ESS® 1 5T 



#M¥4- 3 6 3 0 2 4 

[0 0 3 1 ] 4U»(*B**»»T*»****-" 
y^«CT»fT#A lE««*»«^Tt>J:V\ 

0 2 t\im\z-mEfr*> = JIBKiS]*OICtt 

SWA I E«8ti**»afi£«ft4 0 OflEOSfiTUO 

ftbTJBft-U .ri.i.BRR.2 0 0flW«rcJS*U 

fccfcU. d«>«&K:tt» t**«W>**^A 1 E«St« 

[0032] z.<n£?\z» ai<osusw<o5Jia^ft^i 

ntttSftttewRftfcHJiOA l E«8^W*S^*« 

TAlE^lfl X/tv^'J^TAlXliAlft** 

r a. 

[0 0 3 3] »KO*»WIC<ki>H5a^i4"C«, 
-tO«iBXH^ia3^*atl**5CBlB{t*tlS. A 

m»*«iB«)i*iwic#w*a«^»Aan* <xg2 

1) . A lK»i««ll««iMKa«ctt*«k5»c. Xffi9l 
GififftoM (XIS2 2) . X/\y9V>tHZ*»* A 
IE«a#*W*a*2:£«**** (XS2 3) . C 

A IE«8«>»rt^llT-r*t. AIWWWW 

(is 2 4) . -tux. a i 

AI«B«M*»6»H^* (XS2 5) • 
[0 0 3 4] $ 1 a>*«W«Cj:*Ka»*K*0 

t^^n/tA i E^s^fiixu^ hp • t-t yu-S'av 

i6ft«^-Ctt»tta^»ft*38»aa)A I E«S*» 
BKU^i. *fc»AlE»iC»>tH 
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x.\st ha • T-f ?U-i/3 >ttlcM-T4<S«tta»e 
fro*. »J;£a*<fcte^fcE«/<*->tt. E«W*<2 
fl niTS2*< lnBCOB«tK<Ot><OT*-S. lat&ilSiStft 

K2 o okic»su. «»Eaeti2. 0X10* A/co 
J tit. *smw«::<J;*Sifi;$i£'CJgfi£3nfc 
A I E»Bt«:«f *fc*t>t. tt^WSiS^ffilCfc O A 

[0035] *L,-ca4trttttte*4^-r. *«bA<ft 

1 03EiKWIC<fcS»jS^ftr»^n/iA lEaKOMT 
' F (mean lime to failure) ffi£;nL. £8a#fi:3fcco J0 
Sijfi2ff£Tf»'=>ftfcMTFMT CCTMTFffl 

ttfcA 1 E»JB-Cli. MTFfflli«8 0 0P#m^6 4 0 
tffcTttiHXHr hD • T-f i/U— >3>ttlCflEnfcA 

r. 

[0 0 3 61 cnizttU 38 lco£JSMi;«fc*S!iI;£r£ ^ 

raasntA i E»a<oMTF«afi. ^3 o o os#ra 

flvfc 4 0 0 0WISIlCft«^UT^flib-CV»-5. Cft£0\ 
ft I cDHJSPli:: J: BiWfhn-T-f^ 

[0 0 3 7] C<Olit»*S*tt. A l£»S«:0 2cOJ:-5 
»C 3S«jfii:Ufc«^<Ot><OT«S. LA'L3i«I«) 

m^jciaer, s 2 0 ostmas 0 

0 « <0 2 it T 2 S«iS co' A 1 E»S €: JBfifc U it 

«&ICt>. PI««:WXU^ho • v-f ^V-^3>tt»C 30 

(0 0 3 83 ±5gLfc»i<D£aem--WT*9. 

«ju^A iE»«<owca^tr>-c^ntf«t<. mi 
cm <o » a 2 a xtt 3 a (cis 5 -f 4 sw±T * o -c t> 

[0 0 3 9] *C, *JMJ!<Oft2c03&;86WC«fc-&SliS:fi 

^W?5Sli'57;l'^> (Ar) -f *><Oi88E-S>««€:S! 

[0 0 4 0] H5IC. X/ty^'J>^lC,tOA 
JtSIJttTA 1 IB SJBJfcf •&$$«€:. WfflOMjat^lC 

WJB*£ii«tt0. 2 5 (am/Bin ) "C 
*J.«T21*'6^.«T22*-r<Offllil. 0 (/im/ 
nin ) t^t&SlZ. -SKfCJCftS-tfTU*. 
CCOi#(Oi»ii*«:8lfi<OA0i»iS8ttWft5 0 0ST» 

o. &&«-?<oa i R<owsm*n-t*n s o o o*>y so 
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ttiantA i s^s/flu-s^rs. 

[0 0 4 1] d <*><*: 3 fctfiST. A I EHJB*— Btjlifi 
-C«BKU/r*&W«Wti*ia6^-r. .tiiELfcftKO 
SSSSMtliSfcO. *i»f*»ffi3 l**a.»ttia«liffi 
BE 5 0 0 K^-ST**A<.-Bl»*i«**-a*ICS?.(k 
ZHftZtfri. ->y3>8<kl3 2Jb<OA 1E»«3 
3X0=3 4ttgHtit<B*SiSA<SfcoT^*. AIS4 

isani**ju*-r<. #»r*EM»<*s<Af3-c«s 
n<2Kft<a< fcoT. «ffiicw»bfcA i u»n.L 

[0 0 4 2] -iiCA IE»S3 3«Mlfci:*<ti 
WJBfiSjSKIi. 0. 2 5 (Mm/nln ) iS<. -Hi 
CO A 1 EfiSB 3 4 &l&fcLt!zt&\t 1 . 0 (wm/mln 

) fcB^. dcofc*. -H1COA I E8S 3 3»irS 
g co A I E»S3 4 *0t>ISftteli^:*<^-3T^-5. 

[0 0 4 3] *3S9HCD$S3cO&J60<lT?tt. 0 7IC^*M 

A^^.«T31*-C<OMcoR*l*iSKtt 1- 0 (jim/ai 
n ) -C&0. Wf.«T31^e>W.«T32*T?(±0. 2 5 (d 
m/ain ) , -t U-C*?.£T32^6l>*.&T33£Trii 1 . 0 
(um/nin ) IcK^SnTV^S. £<0£3<0¥iBf*a 
<fi*iDi«*r-5iaa(i. »2<0*J!gW£l3ISK«R5 0 0 
«"C*.0. «KHSiAUX*»4nfcAI&4-C* 
•6. &a«»<OKflI«. -5-n-t*n3 3 3 3*>y*hQ 

[ 0 0 4 4 ] ft 3 cDSSlfiWOTtffcl::^. 
BJiiSaSRATA lE«S*»fiKUfct*<0««S*. 
0 8»C*r. *5K*S«4 I »j3>SHfl;W4 2± 
IC. -JSa^6 = Jil©A IE»«4 3-4 5*<*b£S 
-JBS<OAlE»H43i: = aa<OArEa 
14 511 K#fiK&K*<a^fc*ta#l!!tli'NS <» -» 
S co A I ESS 4 4tt«»fi£jSS^a<*Sfttt»i*a 

[0 0 4 5] C<0*-5«:. ft2Xlift3COS38W<OSa 

^mc<tnii. eatescoa^*r«xtt=a<oA ie 
as*<«a«n-s. cnc«to. ft 1 <nn&Mtwi& 
iz. isse»co»ii^SJ9^ia)»c3fe(i-ric»wfanT, 

-f^u—v-a >ttd<rsj±r-5. r<o«S<oisatl<o*:* 

*^a iE»a<oa*ii. x/ty^u >y-eA i xttA 
coff s ictttsa < »iwr * c t * { r « *• 
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[0 0 4 6] $*>IZ. *2»tfSB3 0jMSWK*5tt*S 

0 3K*5n*<fc5K, ¥**S«WA IH»j««KIC 
»A3tl (Xffi2 1) . A in8cfi«B0)M«^]t$9l 
£K£oT*2#.«t::>U* (IS2 2) . A I BISA* 

±iia i R**ea<?*»$n* (x£2 3) . a i esib 

^^^^TT^<hK2«0^ff^n (IS2 4) , * 
$fcg«jWttUi£n* (IS2 5) . £0>&o\Z. A I 

[0 0 4 7] »2Rtf»3<0*«W^a»r«fcOSifi3 

^naBWrtafticttoT. X«Xtt=*«iI<BA I E 

$is$^i^. -e-tvenaEaSK** u ^Kfitsifc 

£tf R ! EtSffi£ffl^T/t*-~>*U «^2 MmT 
S$^lBaOiB«tt^E»*»fc. tt»S*te, XI to 20 
JM6W;:**A lEdiC^^TKIIl/fca&tiaiai: 
«ft2 0 O&t U *cfc«ftl*2. OxiO'A/cn 1 

[0 0 4 8] B9K. BUfc«rfft>fc«*»^n/iMTF 
tt£5«T. SSftatt, H4G^3nfcfc<&£FH*»::tt* 
OSIifi^&Tft ehfcA l EHI^MTFHSSU s 
*cli»2 05*K«IC<fc*«i6*j£T»6n^A IBM 
ScOMTFffltT, **dli*3<0*»WlC^*»ii^» 
Tf**nfcA I EfcJKOMTFttTfe*. 

[0 0 4 9] ±5Slfc<fc3ic:, «*o)»tt-c«5asn&. » 
AlEttUtt, MTFa^«8 0 0We > 4 0 0 0« 

[0 0 5 0] »2ttMMM:J:D«iBSnfcA I E#H 
<0MTFfflH.«4 0 0 OWH^eS 0 0 OWffllCfll* 
UT#*U »3tt£ffiWC<fcO««3tt£:A 1 EMIJV 
cOMTFfcte, #J4 5 0 0ttNA*&5 5 0 OWFW^JH* 
LT»*l/T^«. CcDd<£:a>€>, S! 2 Xttft 3 0>%K 

IfXU* hD • V-f *l/-$/3 >tt«C«nfcA ^ 

l EBJI HSttJ: < JBJfcf 6 C fciPT t « C & 

[0 0 5 1] »2RtfS(i3a>*J6«-e«. a i 

*T-*-C»*. COttJ!»iaflE^MTF(iac^A'5»» 
ICO^T. KttfcfTofc. 01 OK, Sffiftaftftfift^M 
TFfiI<hOM»£^T. SKftlfMUE*. 91R2 0 0H 
(X«e 1) . 3 0 0* (ftMe 2) , 4 0 0« (*« 
e 3) * 4 2 Oft (^»e 4) . 4 4 0 ft (Slfce 
5) . 5 0 OK (*We 6) 06 H9IICSUEL *tl* 50 



#M¥4-3 6 3 0 2 4 

MTFfflfcfflSL/^::*, Wft4 4 OftKJtTMTF 

[0 0 5 2] cfc^T, »2Xii»3CO*JSW5wiOA I 
E»»*»«r*«#Ktt. »*to»««tt«ft4 4 0 

(0 0 5 3] ±SUfcK2StfK3 0)lklint»KlOft 

<k < . 4a»tt±(C«oTSEATt> 
[0 0 5 4] *»W<0»4«)S«SWHOUT»IW 

IC, A I XttA 1 ^&T*-^rt£««&TVK5a*<D»J 
MftPtK*»"C. *»*SS^i30«*flft^Wai 8 0ft 

[0 0 5 5] z<nwm&mz&iz&QLm&&BLV> A 

[0 0 5 6] *W«e*«±»C->U3>»fl:W^«l |tm 

7?3 0 0*>^X hD — A0)J*2ICJ&£U S6lZ-t<0 
JlCTI NRW-^'J^TlOOOt^XhD 

[0 0 5 7] C0*5*4Maa*>7fl'fcJfl*U'* 
tSJUDlSftiaft^KATA lEMtO. 2/im<Z>ff£iC^ 

tt<5 T*. IKJ&J«3ftte* 0. 3 (urn/Bin ) , 
KttfcLfc. tit, *-JMMK*itt*A IE»«* 

[0 0 5 8] 0 i i (a) - (d) IC. tt&fifteift& 

150a, isoft, 21 os, 2 4 oKc-tn-wuR 

¥»fcgl£5 o Jiirii«J9l ^ma>>"J3>»(k 
[0059] sii (a) »c*anaj:si3. s«^m.% 

iaft^«Kl 5 Oft(CL^«^«, AlE»i5 3li* 
-;P5 7O(Ri|®^^V^T 5 P^^«^$nT^0, 0£]£btt 
ffStft^. C<Ott««, 011 (b) coctatcmfti 
8 Oft(CAPjftU/l«^^A I E»S5 4tU^TbB» 

[0 0 6 0] o^i. si i (c) jc^$n/t^9^, 

a5Ktt«ia«^«ft2 1 Oft£tt*&. *-JW5 7rtffi 
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a«#«f£2 4 0Ki:Rfianfc«dt>. an <d) 

*>«fc3K:eafii5 6 a^SR^nfc. 
[0 06 1] :<Dt)C. A I E$8Ji£^— ^£*I#>£ 

1 8 OKUTC liter* C&T. tft-itMBlZA IM& 

^^>«»*-ctai«*»ir**tt*-^»Ba^»a 

0 0 Ot>^X ho-AOflPSKJBJaSSnaS-Cir* 

[ 0 0 6 2] mm&&izh^xmmz&&Mm 

S£«A.Ttf>0. 2 u mtn&W (DA lE»H£lf£fiJiU 

$ «=>K/ju»Aja££ffift4 6 oatizi^s-e-TWo. 8 m 

II^UTa-**. HI 2 (a) (DJlSIZ. SJHBRRfTS 

aiS^KK 1 8 OSlCtfc«^JC^. S 1 2 (b) <D£ 
HiJS±LT*>ttH. SfiA]ftaa[^H£2 

1 oflE£tt£&. 012 (c) KTj^ftfcj^tc*-^ 

5 7 rt8fi<0A t E«S6 3^{C^5r< K 6 4*tJS4L 

/j:. cm*. 011 (c) izfTsZtxtz&oiz. mmstw 

®OA 1 WJCCfl£b^«±r*C<5:*<»»l/T^^<5:#A 
^i:t>, 012 (d) Oiill^'f K6 5^«t^ft 

Esas£E/*r tm«R»Ttesi£/in&a« 

^mftl 8 0&VLT\Z&7ZTZ£tT* *-;l.rt85<3A 
I E&B*!;:?*^ K#»±r*<D£S»ICKokr*C 

( 0 0 6 4] ZtL. 8 0KHTC1I 

ii. ftift»«*«B64 6 0flta±K:±*Si*TAlB» 
SSnitt, »2RM3(DH»ji:^^Ti!li^ 

[0 0 6 5] ♦^^coSBScOHjKOT^O^TM^T^. 

n/t^i»f*s«±icA i E»s*»*r*^ffi^wr 

rt*ii»rn<a»»»T, ■jwsb«**bwkb< 
ra.«iz*aa<a*. b#j*b*m:. ±aifcj:5i:# 
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[0 0 6 6] WK8R»TliW^/£i8a^iS<r*£<t 

t» *-;i^ffiic*MiiA i xteA i £&/W&wsnT 
a±r*coa<wit2n*. ffl«8R«cfcuT«f& 

f&mif£$:&<TZttb\Z. *i»*!S^SW4 6 0 
K^±tl»ttT*i:. SBLfcA 1 X\ZA 1 

i0 [0 0 6 7]«i:. £0B5 0*«MCttoT. »»1R 

Hf-cn»iK3ia«a.< tra^u^A j E«a<&»<ffi*r 

fro*. 

[0 0 6 8] 01 3 (a) iC, »Iffl<OT*<O¥ffi0«; 
5K L, CWA-A»CIBifS[«i*0 13 (b) 
r. ¥W#Sffil 0 0±ld»Ktfcfflll 0 5^1 0 0 0 
*>^* hn-A<0KffT#lSU Wii:5O0 0t 
>yxho-A^TAI»SML^ ^*tt#Ji£ 
^^TC0AIB^t^>yU H*<1. Sun 
d, 5$aUnn<DA 1 E#* 1 0 1 £ 4 /x mCOraWC 1 
^ 0 0*JBJ5fcLfc. fcA lEttfll 0 10>PM&B. 10 
O^mft^VyHlOla^tfc. C0)AIE»I1 
OlcOiifC. C VDS^ffl^ty'J D>K{bW«:fflli»^ 
1. .0 umlZteZZHzmtZl*:*. -ebT, TSOA 
1 ESS® 1 0 1 SSI. 0 um<n7s)V-i^-)V 1 

0 2 €: R I EfcK^OMTLLT, I*flfi#Tife<f: Lfc. 
[0 0 6 9] C<n^^lCLTf#6 n/Xfflffi^Ttt&Oi: 

ic, vt*v>ii&t& snnm&wz&zjjmtzm^x* 

SWTWL0. I wm/nln "C, WtSte 1. Oxim/min 

tufc. i>rnt>s i an %sao$nfcA i 

RIEftK£0, «#0. 8ixm-Cft<*/>U 
naCOA lE»»*»fc. 014 (a) ft^tlfcA I 
E&Sco¥ffi0£*U 014 (b) KB-B«C:ta3 
&«®£5f*r. ±ifiU^<fc^lw, -R6<fcLTTIB<BA I 

Bftsi o i tisv^>mm \ o 5i:«sn, 3 
h*-^ 1 0 2/><ra?ianTfco, ^o±tc^s 

(75A I E&® 1 0 4^BJt$nT^e. C<0±S^A 1 

40 E»S 1 0 4<nffimzb* 100 itmft^y Hi 04 
a^5K3nT^S. 

(0 0 7 0] «5fc^ffiTfl5fi)tL/tJ:8a>A I ElftB 1 

0 4£, aso&mnzzzti&wtfLi'tzA iews 
io4<krc»u, -en^nTB^AiEaaioiiKO 

r^«I$ffiK2 0 0^ «»«£2. 0X10 1 A/ 
cn 5 (D&ttT, 1 5 ORWCOXU^ ha • Y-f^U-v' 
3>C0«»*f=fo/i{fe^tt«r*Ci:T, *-JH0 2 

SK, Wii^<OW:«tt*^r. t*^^*TJBfi)cLfe 
^? i:«^A I E^S 1 0 4 £TScDA I EiaS \ 0 l £<o 
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(0 0 7 2] 

[0 0 7 4] tfc*-w*«sn-c^«as±i:, * 

[0 0 7 5] t^weps-cow^^isa^iK 
-f Ha>*±*<l»±anT. «xu* ha • -e-f > 
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[02] H»xa^«ic*o^ttsnfcA iE»»w«f?a 
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(0 5] *«W0)»2(Z)3ISMK:*'6*W»*ll^«a 
LfcKHB. 

[06] miA&Jjm\z£K>&f3LZti}zA\&»m<nmm 

[0 7] *«WO)»3«)*J»W»CJ:**8>*«llO»ia 

(0 8] m»iS^ffi«i<ko^$n/tA i E»i<owffi 

«a*«LfclMSBB. 

(09] *»^OT»2at;m3o*i6«icj:^ai3fi^a 

B. 

[0 101 *J8qBO»2oaOS«ICJ;68iB»j*K:*^^ 

[0 11] 3>**h*r** f »***ifc*W**« c 
A"lEMti*T*fct© ( »««:«Hr*it**»l* 

[0i 2] 3>*^h*-;w«»*anfc*w*»igic 

(0 1 3] *J8WO» 5 OXJSMlz J; *MiS*«fi ttt* 
<0»ifi^ffii:«:it«S?ffi-rs^*OTfl<OA 1 E»»* 

;*L£K9!0. 

[01 4] R*««Xtt«*«)l*ia»ttT?»**nfc± 
JIC9A I R»B£?nLfcK9iH. 

[0 1 5] H*«McJ;*A lE«»itt*«Ba#tt 

(0i 6] fE*0>ra*&ic*oaaaftfcA iebi 

<BWE«ffl4^Ufc8WKB. 
[0 1 7] fflSa#a*^fc«^<BBifiXS£75l>fc 

REB. 

[01 8] u*<oaa^iao3>^^ h*-jn«» 

©KBWiatSLfcBMfiBH. 
(ff^c&I&W] 
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